Carnosic acid acts synergistically with gentamicin in killing methicillin-resistant Staphylococcus aureus clinical isolates.
Methicillin-resistant Staphylococcus aureus (MRSA) is resistant to different commonly used antibiotics, stressing the need for further strategies to treat this human pathogen with worldwide prevalence. The use of phytochemicals within the current pharmacology is a promising approach to enhance the antimicrobial activity of common antibiotics in the battle against these bacteria. The purpose of this study was to determine the antimicrobial effectiveness of carnosic acid, the major constituent of Rosmarinus officinalis L. leaves, in combination with gentamicin against multi-drug resistant MRSA clinical isolates obtained from pediatric patients with bacteremia. Anti-MRSA activity was studied using the broth microdilution assay and time-kill method. Combinations of subinhibitory concentrations of carnosic acid and gentamicin were examined using the checkerboard method. Carnosic acid exhibited a good antibacterial activity against all multidrug-resistant MRSA clinical isolates tested, which are resistant to four up to nine antibiotics. In addition, the combination of carnosic acid with gentamicin not only decreased the minimal inhibitory concentration (MIC) of both by 4- to 5-fold, but also improved the bactericidal potency of the common antibiotic by 32- to 40-fold against both gentamicin-susceptible and gentamicin-resistant MRSA clinical isolates. A clear bactericidal synergistic activity between carnosic acid and gentamicin in killing multidrug-resistant MRSA clinical isolates with a fractional bactericidal concentration index (FBCI) of 0.28-0.35 was demonstrated. Our findings show the potential use of carnosic acid in combination with gentamicin as a promising alternative for the control of healthcare-associated infections caused by multidrug-resistant MRSA.